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(57) Abstract: Disclosed is a fluorine-containing 
cyclic compound represented by the general 
formula (1) below. Rla represents a cyclic alkyl 
group having 1-25 carbon atoms, a cyclic alkenyl 
group or a cyclic alkynyl group; and R2 and 
R3 independently represent a hydrogen atom, a 
halogen atom or a straight-chain, branched-chain or 
cyclic alkyl group having 1-25 carbon atoms. Rla, 
R2 and R3 may independently include a fluorine 
atom, an oxygen atom, a sulfur atom, a nitrogen 
atom or an atomic group having a carbon-carbon 
double bond. 
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[0048] *mW<DUi?XhttW<D®.mJfm^ fcM<D7*hUi?Xh&ffi<DUi?XW<?--l<' 

[0049] *»S"CfflV ^itfcn*/^— |fett#l!:|SS$twfcv ^ ^f^^^PX^T^jb^ 
birZ>Wrn-ia^F2^3ci/^U— if — , ArF^v^lx— if— N KrF^v^U— if 

[0050] JR^(IO) - {iDX^Vtz^^ymW^^m, WPf&fe&& 

&&vfm*)m^mifc&&ttzt&mkbir%—mjZ(io) - a 7) ^y^im^x 
x&Zo ^mmcD^ymm^ih^m^^mcm^m^^ir^b^hmm 
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[0051] ^0j!^J:§^^*S^ft^^fev^r^#:^VW^ffl/V^-^#»^ 
LT^ii&^H^-MteMwl, 000—1, 000, 000, 0^L<^MwlO, 000—500, 0 

-e#jfeV\ ^fr^'W^ffl'*^— > ? W^|-^bT^^<^100 o C^_hOT 
gflSj&£T**>*K 15O o CJ^_ht?fc^ri!^0*b<, 2OO°C^_h-efe^^^^J:<90*L 

mmmkitm, 4y^T*—bM. ^y^m, mr^m, mm^m 

mmtyu^-r^-th^rnxm, 0^L<um^M o ^mfc^'Ux&'^fr— 

[0052] ot, *5iwr±^e> 
Hifefll i 

[0053] r{b^2<Dl^J 

Wki8] 
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[0054] 50ml<DSUS$W-— h^l"— >^£, 2-Tir^/V-5-7/MK/V^>i (37. Og) , 2§gt 

M^^h/KIR) , WM#ll^^^h/V (NMR) S^^n-7h^77f iM 
f+ (GC-MS) ^|lf Ufc*k&, f^fe2©28©Itt#: (mtt^l^^^2) © 
m&yo-eh-ofco Mttfritte, Mtt^l:Mtt^2 = 75:25-efcofc 0 

IR(cm-l): (Mttffcl, 2<£>2S^<B0 :3294, 3069, 2979, 2947, 2877, 

1697, 1448, 1273, 
1240, 1198, 1164, 1149, 1099, 1033, 979, 709, 636 
'H-NMR(TMS, CDC13): (Mttffcl) : 1. 36(m, 1H), 1. 52 (m, 2H 
), 1. 83(m, 1H), 2. 94 (q, 2H) , 2. 97(brs, 1H) , 3. 14(m, 1H) 
, 3. 28(brs, 1H), 5. 84 (dd, 1H), 6. 22 (dd, 1H), 6. 99 (s, 1H), 
(Mt£#2): 1. 31 (m, 1H), 1. 52 (m, 2H) , 1. 95 (m, 1H), 2. 97( 
brs, 1H), 3. 00(brs, 1H) , 

3. 06(brs, 1H), 3. 14 (m, 1H) , 6. 14 (dd, 1H) , 6. 22 (dd, 1H) , 
7. 05 (s, 1H) 

19 F-NMR(CFC13, CDC13) : (Mt£ffcl) : -78. 82(q, 3H) , -78. 63(q 

, 3H), (Mttf£2): -78. 82 (q, 3H) , -78. 63 (q, 3H) 

GC-MS (EI): (Mt£#D: m/e 302(M + ), 237, 217, (Mtt#:2) : 
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m/e 302 (M + ), 237, 217 
[0055] r^^3(Dl^Jcj 

mm 




[0056] 3B*fc?fr3«, M^&mX-tHOOmKD-t^my?^ \ZL, fc&V0Z(5. 2g) 

/K25ml) SrAtb. ^fi-eit#L^^^NaBH4(0. 3g)^PX.fc^, ^ 

aT?30^Mtft#bfeo KJSHTf, pW*&«r*fri£Sfe (100ml) fcife^ ^JnK^y 
■7°n\£;v^*r;v (200ml) fctofcTftlffiUfco -^#lt£LT^rtti/i£r£:9, fi&fPfiW 

*£iH (2. 2g) £#fc Q £*i^^Mfc&Jfc*'<*M' (IR) , Wm^^k^^YJV (nm 
r) RXf^yvi^h^yyMA^nY (gc-ms) tfMLfcig^ W&m&nAmn 

Mttf* (Mt£#l— 4) (D^i^-e^ofCo Mttfrifcte, : Mtt#:2 : Mtt#:3 

: Mttfr4= 64 : 1 9 : 1 1 : 6-Cfco/c 0 

IR(cm-l): (Mt^ffcl, 2, 3, A(D*m&W) : 3425, 3068, 2979, 2933, 
2908, 2868, 1314, 1281, 1225, 1202, 1166, 1151, 1140, 1 
052, 1042, 1004, 979, 719 

'H-NMR(TMS, CDC13): (Mtt#:i) : 0. 52(m, 1H), 1. 28-1. 53 (m 
, 2H), 1.83-2.39 (m, 5H), 2. 60-2. 99 (m, 2H) , 3. 61 (t, 1 
H), 6. 01 (dd, 1H), 6. 22 (s, 1H), 6. 27 (dd, 1H) , (Mttf*2) : 0 
. 93 (m, 1H), 1. 28-1. 53 (m, 2H) , 1.83-2.39 (m, 5H) , 2.60 
-2. 99 (m, 2H), 3. 71 (t, 1H), 5. 91 (dd, 1H), 6. 13 (s, 1H), 6 
. 27 (dd, 1H), (Mtt#:3): 0. 52 (m, 1H), 1. 28-1. 53 (m, 2H) , 1 
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.83-2.39 (m, 5H) , 2. 60-2. 99 (m, 2H) , 4. 05 (t, 1H) , 6. 11 ( 
dd, 1H), 6. 27(s, 1H), 6. 27(dd, 1H) , (Mttffc4) : 1.03(m, 1 
H), 1. 28-1. 53 (m, 2H) , 1.83-2.39 (m, 5H) , 2. 60-2. 99(m, 

2H), 3. 95 (t, 1H), 6. 27 (s, 1H) , 6. 27 (m, 2H) 
19 F-NMR(CFC13, CDC13) : (Mttffcl, 2, 3, 4(Dm&W) : -80. 01 (q, 3 
H), -76. 08 (q, 3H) 

GC-MS(EI): (Mttffcl): m/e 304(M + ), 286(-H20), 267(-H20 
, -F), 237, (Mttffc2): m/e 304(M + ), 286(-H20), 267(-H20 
,-F), 237, (Mttffc3): m/e 304(M + ), 286(-H20), 267(-H20 
,-F), 237, (Mt£f*4): m/e 304(M + ), 286(-H20), 267(-H20 
, -F) , 237 

[0057] T^^4(D^J 
Mfc20] 




[0058] 3S#?L?££P#^ mW^m^-tilOOmKD^-^m^y^K, 2-T±7-/^-5-y/V7$ 
;v^y\ (64g) , ^^.h^Swtro^/^^^^A^ria^bfcM^CS. 4g) , t^/VT 
/k=3—/K 200ml) £AtK ^7^='P fc iI^7K^#HMT^bT^a-ei4B#^^#Lfc 

o s^t#, \Hmm%^4Yx*mm^jmmmmmm\^xit&m4(53. 3g)& 

[0059] r{b^5<Dl^J 

Wb2i] 
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[0060] 50ml<DSUS»-— ^K. ^^4(50. Ogh Mt^(0. 41g)£Atl/C 

^mMMz.<&M\ *Myzfv*}f;v^—*r;v (200ml) enitiWLfc 0 nJB^Htb 

^feM«g#:(92. 4g)£#fc Q i^^l^ilJi^^/KlR), 

^h/v (nmr) %.TfJfx?v^h?77mm£rVrnY (gc-ms) -C^Wb^M*. 

ffcl : Mttf*2 = 70 : 30-e&ofc 0 

IR(cm-l): (m^l, 2(DU^-^}) : 3301, 2960, 2877, 1696, 1455 
, 1367, 1322, 1273, 1238, 1194, 1163, 1027, 977, 719, 
697, 651 

'H-NMRCCDCIS) : (Mt£f*D : 1. 10-1. 70 (m, 7H), 1. 91 (m, 1H) 
, 2. 35 (t, 1H), 2. 50 (m, 2H) , 2. 91 (d, 1H) , 3. 01 (d, 1H), 
7. 07(s, 1H), (Mtt#:2): 1. 10-1. 70 (m, 7H), 1. 73(m, 1H), 2. 
32 (t, 1H), 2. 65 (t, 1H), 2. 81 (d, 1H), 2. 95 (m, 1H), 3. 01 ( 
d, 1H), 7. 06 (s, 1H) 

19 F-NMR(CFC13, CDC13) : (MttffcD : -78. 82(q, 3H) , -78. 65 (q 
, 3H), (Mttf£2): -79. 07 (q, 3H) , -78. 49 (q, 3H) 
GC-MS(EI): (Mttffcl): m/e 304(M + ), 286(-H20), 263, 237 
, (Mttf£2): m/e 304(M + ), 286(-H20), 263, 237 

mMM 5 
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[0061] rfc&m&D&i&i 
Wb22] 




6 



[0062] 1, OOOmKDSUSiSbJ-— Zf\C^ ft&®>5 (91. Og) „ ^t^^_h^5wt%(D/V 
^^i^±fi#LfcM$£(9. lg), ^y^ntVV^— ^/K300ml)^Atv-C^itL 

u—ylZ7Km^mAU *—tens—zfp%<Dj£jj&mzo. 7—1. OMpafc>fr5,fc5fc 

-Yh-e^oiU «E?flcSr*«Sb^o '^n-^ 0 ^^-t?#^^ H bTfi^tr B (82. 7g) 

?why97ttftVrWr (gc-ms) -?&VrUz.1&^ ik&W6<D4U<Dm&{£ (H 

= 37:36: 17: 10-efeo7^ 0 

IR(cm-l): (Mt£#l, 2, 3, 4<Dm&%0) : 3448, 3093, 2958, 2915, 
2867, 1457, 1281, 1227, 1204, 1162, 1152, 1138, 1051, 1 
019, 994, 930, 850, 716, 671 

'H-NMR(CDC13) : (Mttffcl) : 0. 90-2. 42 (m, 14H), 3. 89 (t, 1H) 
, 6. 33 (s, 1H), (Mtt#:2): 0. 90-2. 42 (m, 14H) , 3. 75 (t, 1H) 
, 6. 33 (s, 1H), (Mttf£3): 0. 90-2. 42 (m, 14H) , 4. 00 (t, 1H) 
, 6. 29 (s, 1H), (Mtt#4): 0. 90-2. 42 (m, 14H) , 4. 03 (t, 1H) 
, 6. 44 (s, 1H) 

19 F-NMR(CFC13, CDC13) : G^ttffcl) : -79. 98 (q, 3H) , -76. 08 (q 
, 3H), (Mtt^2): -80. 00 (q, 3H) , -75. 99 (q, 3H) , (Ht»3) : 
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-80. 00 (q, 3H), -76. 02(q, 3H) , (Mtt#4) : -79. 93 (q, 3H) , 
-75. 99 (q, 3H) 

GC-MS(EI): (Mttf*D: m/e 306 (M + ), 288 (-H20) , 260, 237) 
, (Mtt#:2): m/e 306 (M+), 288(-H20), 260, 237, (Mtt#:3) 
: m/e 306 (M + ), 305, 288(-H20), 260, 237, (Mtt#:4) : m/ 
e 306 (M + ), 304, 288(-H20), 259, 246 

mmm 6 

[0063] r^^7(D^j 
Wk23] 




[0064] 3S^^*P^, BH^SMftfcfcl, OOOmKD^M^^^i-, ^#>6 (64. 9g) , 
^^y/V^#7K#/(36. 0gh^^/l^}C/g^(5. 3gh (325ml) £Atbfc 0 

tf*^, h/^^500mi^Px.-cttmb/c o nS^HIbr#MyBSri:«J, t&fii 

JE3£®LT**fejSWigflc63. 2g£#fc 0 ^^««0^H3l^^h/V(IR) N »^ 
(NMR) RXfitfX?why i 77'MMfr$rtY (GC-MS) X*frffi l,fdfe 

ft#:3 : Mttf£4 = 38:34:17:11 "Cfco fc Q 

IR(cm-l): (Mttffcl, 2, 3, ACDW&W) : 3301, 2955, 2874, 1688, 
2634, 1455, 1203, 1171, 1143, 1050, 1022, 1009, 946, 81 
5, 715, 660 
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'H-NMRCCDCIS) : (MttflCl) : 0. 75-1. 55 (m, 8H), 1. 75 (m, 1H) 
, 1. 95 (t, 3H), 2.09-2.45 (m, 4H), 4. 91 (m, 1H) , 5. 67 (m, 

1H), 6. 18 (m, 1H), 6. 21 (s, 1H), (Mt£#2) : 0. 75-1. 55 (m, 
8H), 1. 75 (m, 1H), 1. 97 (t, 3H) , 2. 09-2. 45 (m, 4H) , 4. 82 ( 
m, 1H), 5. 57(s, 1H), 5. 67 (m, 1H), 6. 18 (m, 1H), (MW£3 
): 0. 75-1. 55 (m, 8H) , 1. 75 (m, 1H), 1. 96 (t, 3H), 2.09-2. 
45 (m, 4H), 4. 98 (m, 1H), 5. 67 (m, 1H) , 6. 05 (s, 1H) , 6.1 
8(m, 1H), (Mtt^4): 0. 75-1. 55 (m, 8H) , 1. 75 (m, 1H), 1.9 
6(t, 3H), 2. 09-2. 45 (m, 4H) , 5.1 Km, 1H) , 5. 67 (m, 1H) , 

5. 80 (s, 1H), 6. 18 (m, 1H) 
19 F-NMR(CFC13, CDC13) : (Mt£#D : -79. 29(q, 3H) , -77. 00 (q 
, 3H), mV£fc2): -79. 09 (q, 3H) , -77. 14(q, 3H) , (Mt£#3) : 

-79. 00 (q, 3H), -77. 34 (q, 3H) , (Mtt#:4) : -79. 09 (q, 3H) , 

-77. 65 (q, 3H) 

GC-MS(EI): (Mttffcl): m/e 374(M + ), 359, 314, 305(-CF3), 
288, (Mtt#:2): m/e 374(M + ), 359, 333, 316, 305(-CF3), 
(Mttft:3): m/e 374 (M + ), 356(-H20), 305(-CF3), 288, 

tt#:4): m/e 374(M + ), 356(-H20), 305(-CF3), 288 

[0065] mttik&m&o&f&i 




[0066] mm^M^mw^m^tcioomi(D^myy^ic^^m2a2. i g ). <*- 
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0. 44gh @^ggn-^/V(l. Oml) &Atl, 77^3rt^Sit^J|Lfc 0 Z.frl&60 

o cco^-47^<^mm^xi8mmmwi.f'o sj&j&t^ n-^^-y (6oomD k 
mmms 

[0067] rm5r^k&¥o9(D&!$] 

Wb25] 




S^^b^fe 9 

[0068] oStfft^icP^ mW^m^-t' 50ml(D^My 9*=» ( 1 . 5g) , a ~b l J 

V;V^rn^;VT^)7Vmt-zf^7V(l. Og),AIBN(0. 20g) „ g^^n-^/k ( 1 . 0 

RBSH^LfCo H£»TfL n—=¥i^>-( 120ml) tgAL"Cj|#L, ^bfctfcKSr 

stsmuto r^55°c-ei8B#^«u 3 g )^# 

9 

[0069] r^^-a^io^j^j 

Mb26] 
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O 







I 1 

















o 




[0070] agsf^ip^ mw^m^3oomi(D^m^y^^ its-mido. o g ) , 

/VT^^/V*??])]/— M6. 3ghAIBN(0. 35g)^5V^^/^)>^(82ml) 
, n-K^V/l^/V^^CO. 22g)£AtU 7^=3rt^r^^-eg^Lfc 0 itb^70 
°CO^--r/W^-e*Pf^b-C18B#^«#bfc 0 BtJ^T^, n-^i^-^ (600ml) 

mmm io 

[0071] mft^k&VOll. 12<D^j 
Mb27] 






o o NaH 



7 



"3 



[0072] 3S$fE?fr3TO. ^#^»X.rc300ml(Z)^§y^^=3^, ^1^7(10. Og) % AIB 
N(0. 18g), ^^•/V^^-/V^h^(50ml). n-K^V/V^/V^^^CO. llg)^A^ 

o KJSHTf, n-^drir-^ (430ml) ^ALTjf #U £j£UfcifcJK£#t> WUfco 
^^55°C-ei80#rNm^U &^@#:^^^b^ll(8. 7g)£#fc„#^* 
«GPC (^2p*?y^U^) ^Mc^fco KmUto 
[0073] JS^^iPS, ^#^-^«^.fclOOml(D^M^^3^, mft^it^mil ( 

2. Og), J^U^h9fcKn79V(30ml)^A^T»#pUfeo 77^^^#a 
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MtVX, tR«L, NaH (0. 16g)&til\%.X30ftfflfflftl,ft o ^hK^UXim 

mmwi,fc 0 Kj&mT&, mm^t^y-^m^mmmAxi :u 200ml) 

fc&AU ffiM\^tcttm&?kX£<ffifrlstc 0 #«btV7cf^@#:£Ti?h^(l0ml) lc 

»&#!J 11 
[0074] r^^^^l3(D^j 
Wb28] 




KiHHbfcfc 13 



[0075] 3S^*P#, Jt#^-^#X.fc500ml<Z)^M^^^ ^ ^^7(10. Og) % 

/VTtT^is^/v&rWls— h(6. 4g).MA-3, 5-HFA-CHOH(3. 6ghAIBN( 
0. 53g) ^^-/V^/^h^C 148ml). n-K^V/V^/V^^^CO. 33g)^A*K 

^^=3 rt^*-egi^b7c 0 ^fb&7o°c(D^/vs^xnm^xism^w\.f-o 

^HTf^ n-^^ (900ml) |CjtALti#L, £|£UfcifcJK&#!9tiiUfco 
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mmm 12 

[0076] mfrHk&biAfD&f&i 

Wb29] 





O 



[0077] aStffc^icP^ MWttmx.tc500ml<D*rxM7 : 7X=i ^ fc&W7(7. 8g) % **3~>V 
T^V^/^^yw— h(4. 9g) , MA-2-HFA-CHOH(4. 7g) , //V^/W^ 
^h^^yi/— h(3. lg),AIBN(0. 51g),^/V^/^h^(128mlhn-K 

-r/W^-C^PBL-C18H#^»#L^: 0 SJ^II-Tm. n--^:/^ (800ml) tSAtt 

dm 
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7>^tt Mw (Mw/Mn) 


7 


it&m2_ 12. lg MftTltSfy 

a-wmamjmm t-r n 7.9 e 


'8. 


8.0g 


6,400 (1.42) 


8 


it^3_ 1.5g 


l.Og 


9. 


1.2g 


7,000 (1.36) 


9 


ik&M7_ lO.Og 

mjrrjfmm-Y 6.3e 




il 0 


11.7g 


10,200 (1.64) 


1 0 


it^mjL lo.og 




11 1 


8.7g 


16,500 (1.38) 


1 0 


fa'ATitS® 1 1 2.0g 




1 2 


1.6g 


16,600 (1.37) 


1 1 


fc-g®)7_ lO.Og 
MA-3.5-HFA-CHOH 13.3e 




il 3 


17.2g 


14,900 (1.55) 


1 2 


fb-n-#T7_ 7.8g 
ifW ?>f WW)!/- F 4.9g 
MA-2-HFA-CHOH 4.7g 
/****t>7n>«W-l- 3.1k 




1 4 


16.6g 


12,300 (1.51) 



mmm 13 

sp^lt, mm^mtvx^mt^mhv^^/^^^^bv^u— b (tp 

S105) ^2m*§P(31^J:5^^LTU^^^^Sbfc 0 rtl^tVn-h 
, 10^ 11, 12 N 13, 14(DjllI^75. 0%, 74. 9%, 68. 8%, 74. 0%, 72. 5%, 73 

. 1%, 70. 6%-e&(9, m^mm^m^^mmik&mm^fco 

[0079] ve, ^l/^h^^JL^O. 2 m m(D^^^^^^^/^— -e^oibf-m * » 

^LmMm^V^^^— ±(^tV3- hb|^/¥250nm(Z)Uv ? ^h^#7^ o 12 
O^W^-^TofcfL ^h^^^L-C248nm(D^^-em3fe^To7c 
120°C-e^h^^^-if— <-^^To7C 0 ^©f, 2. 38M*%^h7^ 

/WTV^^tKn^^K^K^=SrfflV>. 22°c-ei^r H im#ufc 0 r<Di§m, v^-rtt 
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[1] 



Mb30] 



R-ia 




CF 3 



Xtt^stfSfel— 25©HC«^ 5>l^^b<«^^(DT/V=¥/VS-efc5o Rla, R2, R 

3<d#^ tt^^sff js^, mmm*. mmm*. &mm*. x^mm-mmr.m^ 

Wb3i] 



-^(2) Rlate^ififcl~25<D^|£<DT/V3Vl^ g^©7/^;H, 

, X«^*#Cl-25(Z)[i:^^, ftmkhV<femk<DTsl<*;vmv&Z> 0 Rla, R2 
-R40#* tt^ysRJjg^. gg*§lJ§Ci\ «JtjJ§H\ ^*J5§H\ X«^*-^* 




OH 



CF 3 



3 



(2) 
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[3] TIB©— JR^; (3) t^§^5^7^iStft^ : 
Wfc32] 




(3) 

R2-R7<D#* tiiil-^S^, /M^^yg^, X^^l-25(DiiL^, 5> 

l^t<fiSR07^StJ)ot, SlifJjjB\ fllJIJS^. ^#J^ 

[4] tib(Z)-^ (4) : 

Mb33] 
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R 13 R-n 
(4) 

MtlJjC^\ flftHtlS^, XtZM#m*&i£Aj-2i>£\\ RIOirRll. X«R12£R13 

[5] TIE(D— ^ (5) -C^$n«^7y^S^>fk-a^» : 
Mb34] 




^5^(5) tp % R2 R4 N R9— R15<7>§-* lC*KifcJD!H% /MJ^I^, X 

mmW.^s fifcJtfli^ X^^*JM^-^Ay-e^J;V\ RlO^Rll, Xf*R12^R13 
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[6] TfB<Z>— (6) -C^^nS^y^S^b-a^ : 
Mk35] 




R 13 

(6) 

—^(6) ^ R2-R7, R9— R15(Z>#* f»3^wfciflgH\ ^P^Vjg^\ X 
t>V<teW&£-?&%o RlO^Rll, R12^R13, X»R14i:R15^^L-C# 

<fe><5o 

[7] TIB©— JR^: (7) "«$tb5^y3(f Sft^b^ : 
Mfc36] 
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9 P F 3 



(7) 



M tibo-^ (8) -c^^ns^yKfaft^b-a^ : 

Wb37] 



Wt38] 




R 4 OH CF 3 



(8) 
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R 5 



R 8 




R 4 O CF 3 



(9) 
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